CALCULUS Derivatives. Tangent Line (VII)

—21
1. Find the point of tangency and the equation of the tangent line passing through the point P (25, —5)

to the graph of the function: f(z) = §
x

—24
2. Find the point of tangency and the equation of the tangent line passing through the point P (25, —5)
5
to the graph of the function: f(z) = —.
x

4
3. Find the point of tangency and the equation of the tangent line passing through the point P (3, —2> to
-3

the graph of the function: f(z) =
x

-3
4. Find the point of tangency and the equation of the tangent line passing through the point P (5, 5> to
—4

the graph of the function: f(z) =
x

5. Find the point of tangency and the equation of the tangent line passing through the point P (—3,—1) to
-1

the graph of the function: f(z) = —.
x

-5
6. Find the point of tangency and the equation of the tangent line passing through the point P (4, —2)
-2

to the graph of the function: f(z) =
x

12
7. Find the point of tangency and the equation of the tangent line passing through the point P (5, —2)
)

to the graph of the function: f(z) =
x

-3
8. Find the point of tangency and the equation of the tangent line passing through the point P (4, 2) to
-2

the graph of the function: f(z) =
x

24
9. Find the point of tangency and the equation of the tangent line passing through the point P (25, —5)
-5

to the graph of the function: f(z) =
x

—7
10. Find the point of tangency and the equation of the tangent line passing through the point P (6’ —2)
-3

to the graph of the function: f(z) =
x
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CALCULUS Derivatives. Tangent Line (VII)

Solutions:
-2
1. The slope of the line segment passing through the given point P (25, —5) and the point of tangency
— (-5 5
Q(z,y) is given by m = yi(_m) (1) where y = — (2)
z—(5F) r

The slope of the tangent line at the point of tangency Q(x,y) is given by the first derivative:

m=f@="7

Let use (1) and (2) and (3): m _ 4)
(B
. —21 , —21
Let cross-multiply (4): 5z — (—=5)z? =5 o ) (5)x and finally: —52° + (—10)x + - = 0 (5)
_10+,/(10)? 2 549
Use quadratic formula to solve (5) \/ = 5) ( i ) = —
Solution. 1 5—-2 =3 5 —25 m -5 —125
olution 1: x1 = —— = —= = : = =
1 _5 5 =Y = T 3 ) 1 (_73)2 9

-3 -2 -2 —125 -3
*. Point of tangency: @1 (53, 35> Tangent line: y — <5> = {x — ()] or Y=

3 9 )
—125 —30

g "3
. 5+2 =7 ) —25 -5 —125
Solution 2: x2:_75=?;y2=?: ;Mg = (;7)2 =

-7 =25 —25 —125 -7
*. Point of tangency: Q2 (5, 7) Tangent line: y — () = {x — ()] or Y=

7 49
—125 -50

9 "t
. . . . —24 .
2. The slope of the line segment passing through the given point P (25, —5) and the point of tangency
— (-5 5
Q(z,y) is given by m = yi(_ﬂ) (1) where y = — (2)
z— (55 r

The slope of the tangent line at the point of tangency Q(x,y) is given by the first derivative:

m=f@="7

Let use (1) and (2) and (3): m _ 4)
()P
. —24 . 9 —24
Let cross-multiply (4): 5z — (—=5)z? =5 o ) (5)x and finally: —52° + (—10)x + - = =0 (5)
 10+4/(10)? 24y ¢
Use quadratic formula to solve ( \/ = 5) ( i ) = —
Solution 1 5—1 -4 5 —25 m -5 —125
olution 1: £1 = —— = —; 1 = — = . — _
1 _5 5 Y1 _?4 4 ) 1 (_74)2 ]_6
4 -2 -2 —12 —4
*. Point of tangency: @1 (5, 45> Tangent line: y — (45> = 165 {x — (5)] or Y=
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CALCULUS Derivatives. Tangent Line (VII)
—125 —25

6 *t g

5+1 —6 —25 ) —125
= T = Y2= ; = =

5
5 5 =X 6 (=£)® 36

—6 —25 —25 —125 —6
.. Point of tangency: Q2 (5, 6) Tangent line: y — (6) =35 {x — (5)] or Y=

—125 —25

36 © T3

Solution 2: x9 =

4
3. The slope of the line segment passing through the given point P (3, —2) and the point of tangency

— (=2 B

Q(z,y) is given by m = yiw (1) where y = 73 @)
= (E) T

The slope of the tangent line at the point of tangency Q(z,y) is given by the first derivative:

3
m = f'(z) = ) (3)
=2_(-2) 3
Let 1 d (2 d3): +¥—p—"=— 4
et use (1) and (2) and (3) = (@) . (4)
4
Let cross-multiply (4): —3z — (—2)2* = —3 <3> — (=3)2 and finally: —22% + (6)x —4 =0 (5)
_ —6+/(—6)2—4(-2)(-4) -3+1
Use quadratic formula to solve (5): = = =
2(—2) 2
—-3-1 -3 =3 3 3
) 1.‘ = = 2' = — = — = —) = —
Solution 1: x1 — Y1 5 5 ma (2)2 1
. -3 . -3\ _3 3
.. Point of tangency: Q1 | 2, - Tangent line: y — 5 )= [ — (2)] or y=7%- 3
-3+1 -3 3
l t J = = 1 _ — = _9- i —
Solution 2: x4 ) Y2 T 3; ma (1)2 3
.. Point of tangency: Q3 (1,—3) Tangent line: y — (=3) =3[z — (1)] or y=3r—26

-3
4. The slope of the line segment passing through the given point P (5,5> and the point of tangency

Q(z,y) is given by m = xy__((i)) (1) where y = —74 (2)
5

The slope of the tangent line at the point of tangency Q(x,y) is given by the first derivative:
4

m=f@=" @
Let use (1) and (2) and (3): mw—_(_(?; = % (4)
Let cross-multiply (4): —4x — (5)z? = —4 (_53> — (—4)z and finally: 522 + (8)x + %2 =0 (5)

Use quadratic formula to solve (5): x 30) =

-4-2 -6 -4 10 4 25
5 5 o

Solution 1: x1 =
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CALCULUS Derivatives. Tangent Line (VII)

—6 1 1 2 —
.. Point of tangency: @1 (6 30) Tangent line: y — (O) = » [x— <6>} or y =

5’ 3 9 5

25 n 20
et
9 3

—442 -2 —4 4
Solution 2: xo = i =7 Y2=—= = 10; mg = 2 = 25

5 5 = ()
5
. -2 . -2

.. Point of tangency: Q2 = 10 Tangent line: y — (10) =25 |z — = or y = 25z + 20

5. The slope of the line segment passing through the given point P (—3,—1) and the point of tangency

(-1 1
Q(z,y) is given by m = ;Z_E_?); (1) where y = - (2)
The slope of the tangent line at the point of tangency Q(x,y) is given by the first derivative:
1
m=f) =2
Let use (1) and (2)and (3 2— 0 L
3 n n : = —
et use (1) a a = (3)

Let cross-multiply (4): —z — (—=1)2? = — (=3) — (—1)x and finally: —z* + (2)z +3 =0 (5)

—24 /(—2)2 —4(—1 -
Use quadratic formula to solve (5): « = \/( ) (=1) @) = 1+2

2(-1) —1
Solution 1 —1-2 3 -1 -1 1 1
olution 1: 1 = =3y = — =y = —— = =
1 1 MU 3 3 3 1 (3)2 9
: —1 . -1 1 1 _9
.. Point of tangency: Q1 | 3, — Tangent line: y — [ — | = = [z — (3)] or y=—-z—+ —
3 3 9 9 3
—-1+2 -1 1
olution 2: x4 — Yo — Mo (_1)2
.. Point of tangency: Q2 (—1,1) Tangent line: y — (1) = 1]z — (—1)] or y=1lzr+2

-5
6. The slope of the line segment passing through the given point P (4, —2) and the point of tangency

Q(x,y) is given by m = 33:2_3; (1) where y — —72 @)

1
The slope of the tangent line at the point of tangency Q(z,y) is given by the first derivative:
2
m = f'(x) = (3)

xr2

Let use (1) and (2) and (3): *+—F+—- = 2 (4)

-5
Let cross-multiply (4): —2z — (—2)2* = —2 () — (=2)x and finally: —22% 4+ (4)z + = =0 (5)

Use quadratic formula to solve (5): x

2(-2) -2
) -2-3 5 -2 -4 2 8
Solution 1: 1 = S T gin= ? == my = (§)2 =5
2
5 —4 —4 8 5 8 -8
.. Point of tangency: Q1 (2, 5) Tangent line: y— (5> =5 [w — (2” or Yy = %az—i—?

(© 2009 La Citadelle 50f 8 www.la-citadelle.com



CALCULUS Derivatives. Tangent Line (VII)

243 -1 -2 2
Solution 2: xo = i = —iyp=—T=4my= 5 =3
-2 2 = (%)
2
. -1 . -1
.. Point of tangency: Q2 5 4 Tangent line: y — (4) =8 |z — - or y=8xr+38

12
7. The slope of the line segment passing through the given point P (5, —2> and the point of tangency

Q(z,y) is given by m = i:((_l;)) (1) where y = _?5 (2)

The slope of the tangent line at the point of tangency Q(x,y) is given by the first derivative:

5
m=f@=5 0
= -2 5
Let 1 d (2 d(3): t—mrr = — 4
et use (1) and (2) and (3) x—(%) 2 (4)
: ) 12 ,
Let cross-multiply (4): —bx — (—2)z° = =5 =)~ (=5)x and finally: —22° + (10)x —12=0 (5)
—10 £ —10)2 — 4(-2) (—-12 —-5=x1
Use quadratic formula to solve (5): = = VI 5 ()_2 (=2)(=12) -—
. —-5-1 -5 =5 5 5
Solution 1: x1 = — :3;y1:?:?;m1:W:§
-5 5 5 —10
.. Point of tangency: Q1 | 3, Tangent line: y — [ — | = = [z — (3)] or Y= -1+ —
3 3 9 9 3
. —-5+1 -5 =5 5 5
N = =2 = — = — = — = —
Solution 2: xo — Y2 5 5 > M (2)2 1
. -5 . =5 5 5
.. Point of tangency: Qs | 2, - Tangent line: y — > =1 [ — (2)] or y=v- 5

-3
8. The slope of the line segment passing through the given point P <4,2> and the point of tangency

Q(z,y) is given by m = xy_((_???) (1) where y = %2 @

1
The slope of the tangent line at the point of tangency Q(x,y) is given by the first derivative:

m=f)=2

Let use (1) and (2) and (3): ﬁ =3 (4)

-3 3
Let cross-multiply (4): —2z — (2)2? = —2 (4) — (=2)z and finally: 22% + (4)x + 3= 0 (5)
—4+,/(-42-4(2)(3)  _941
Use quadratic formula to solve (5): x = \/ (2 =
2(2) 2

. —-2-1 -3 -2 4 2 8

Solution 1: x1 = 5 :?;m:?:g;mlz (;3)2 =3
2
~3 4 4 —

.. Point of tangency: Q1 (23, 3) Tangent line: y — (3> = g {:z: — (;)] or Y= Sx + %
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CALCULUS Derivatives. Tangent Line (VII)

241 -1 9 9
Solution 2: x4 = 1l — iy =— =4;my =

22 e (3

=8

-1

2 2

-1
.. Point of tangency: Q2 (,4) Tangent line: y — (4) =8 [az — ()] or y=8xr+38

25

24
9. The slope of the line segment passing through the given point P (, —5> and the point of tangency

Q(x,y) is given by m = ‘Z:((;?)) (1) where y = _75 (2)

25
The slope of the tangent line at the point of tangency Q(x,y) is given by the first derivative:

)
m=f@=2 @
=S —(-5) 5
Let 1 d (2 d@3): *—Frp = — 4
et use (1) and (2) and (3) = (3 = (4)
24 —24
Let cross-multiply (4): —5z — (—5)2* = —5 (25> — (=5)x and finally: —52% + (10)x + - = 0

S10+ /(=102 - 4(-5) () 544
2(—5) =5
~5-1_6 ~5 _ —25 5 125

— 77y1:?_ y Ty = 2~ Taop
5 5 NG (5)° 36

6 —25 —25 125 6
.. Point of tangency: @1 (57 6) Tangent line: y — (6) = 35 {m — <5>} or
125 —25

36T 3

Use quadratic formula to solve (5): x =

Solution 1: 1 =

[
[
)
31

_ T2 5 12
IO

. 4 —25 . —25 125 4
. Point of tangency: Q- (5, 4) Tangent line: y — <4) =16 |:£E — (5” or
125 —25

65T

5+1 4

5 527

Solution 2: xo =

ank‘ ‘
S

-7
10. The slope of the line segment passing through the given point P (67 —2) and the point of tangency

Q(x,y) is given by m = m (1) where y = —73 @)

6
The slope of the tangent line at the point of tangency Q(x,y) is given by the first derivative:
3
m=f'(z)=—  (3)

X

Let use (1) and (2) and (3): £—F—= = 3 (4)

Let cross-multiply (4): —3z — (—2)z? = —3 () — (—=3)z and finally: —22% 4 (6)z + g =0 (5)

6+ /(=62 -4(-2) (3)  _314
2(—2) )
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CALCULUS Derivatives. Tangent Line (VII)

) -3-4 7 -3 -6 3 12
Solution 1: ©1 = — :E;ylz?ZT;ml_ (1)2 =19
2
7 —6 —6 12 7 12 —12
.. Point of tangency: @1 (2, 7) Tangent line: y— (7) =1 [a: — (2)] or Y= Em+7
-34+4 -1 -3 3
Solution 2: xq = h_ Y= =06mg = y =12
-2 2 = (51)
2
. -1 . -1
.. Point of tangency: Qs 5 6 Tangent line: y — (6) = 12 |x — 5 or y =12z + 12
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